Sorafenib induces apoptosis of AML cells via Bim-mediated activation of the intrinsic apoptotic pathway.
Raf/MEK/Erk signaling is activated in the majority of acute myeloid leukemias (AMLs), providing rationale for targeting this pathway with therapeutic intent. We investigated growth-inhibitory and proapoptotic effects of sorafenib in AML. Our studies demonstrated that sorafenib significantly inhibited the phosphorylation levels of Raf downstream target proteins MEK1/2 and Erk, induced apoptosis and inhibited colony formation in AML cell lines and in primary AML samples. Mechanistically, treatment with sorafenib resulted in upregulation of proapoptotic Bim, accompanied by an increase in Bad, Bax and Bak protein levels and decreased Mcl-1, X-linked inhibitor of apoptosis and surviving levels, which mainly led to the activation of the intrinsic apoptotic pathway. Silencing of Bim protein expression significantly abrogated sorafenib-induced apoptosis, suggesting a critical function of Bim in the activation of the intrinsic mitochondrial pathway induced by sorafenib. Importantly, sorafenib also modulated phospho-Erk, Bim, Bax and Mcl-1 levels in samples procured from patients in an ongoing Phase I clinical trial of sorafenib in AML. Combination of sorafenib with cytarabine or the novel small molecule Bcl-2 inhibitor ABT-737 synergistically induced cell death in AML cell lines. Our results strongly suggest potential activity of sorafenib as a novel mechanism-based therapeutic agent in AML.